Case report {#sec0001}
===========

A 32-year-old male with intellectual disability was found to have fullness of his right scrotum during physical examination of a routine healthcare maintenance appointment. An extra-testicular mass had been found at a prior appointment 6 years earlier and ultrasound at that time found both testicles were normal in size and echotexture, with normal Doppler blood flow. A small, solid, hypoechoic extra-testicular mass was found located just superior to the right testicle that measured 0.9 × 0.4 centimeters (cm). The mass was interpreted as a benign adenomatoid tumor ([Fig. 1](#fig0001){ref-type="fig"}). On repeat ultrasound 6 years later, a moderate-sized hydrocele within the right scrotal sac was seen along with an abnormal area measuring 6.0 × 3.2 × 4.4 cm superior and lateral to the right testicle. This abnormal area consisted of cystic and solid nodular areas with the solid components showing internal vascularity / Doppler flow ([Fig. 2](#fig0002){ref-type="fig"}). These findings were suspicious for neoplasm, so further evaluation with computed tomography (CT) imaging of the abdomen and pelvis was obtained ([Fig. 3](#fig0003){ref-type="fig"}). Given the presence of an enlarging cystic and solid extra testicular right scrotal mass, the patient was referred to Urology.Fig. 1Axial grayscale ultrasound image of the right testicle. Well defined hypoechoic extra-testicular mass adjacent to the right testicle (arrow), seen 6 years previous.Fig 1Fig. 2(A) Axial grayscale ultrasound image of the scrotum adjacent to the testicle. A large right hydrocele is present with a diffuse cystic and solid extra testicular mass (arrow). (B) Color Doppler image at the level of the mass shows internal vascular flow.Fig 2Fig. 3(A) Axial contrast enhanced computed tomography image at the level of the scrotum. The large right hydrocele is again seen, with solid (arrow) and cystic extra-testicular nodules. (B) Coronal contrast enhanced CT image shows the enhancing nodules (arrow) within the right hydrocele extending superiorly to the level of the inguinal canal.Fig 3

Subsequently, the patient underwent radical orchiectomy of his right testicle and the specimens were sent for pathology. Pathology confirmed mesothelioma of the tunica vaginalis with negative margins for tumor. The patient was determined not to be a candidate for chemotherapy, and given the negative tumor margins and unestablished role of adjunctive therapies, it was decided a careful surveillance approach was to be the course of action.

Discussion {#sec0002}
==========

Mesothelioma of the tunica vaginalis of the testis is a particularly rare malignancy with less than 250 documented cases since 1957 [@bib0001],[@bib0002]. Malignant mesotheliomas, although uncommon in their own right, most often arise from the mesothelial cells of the pleura or peritoneum, but can also form in the pericardium and tunica vaginalis of the testis. Mesothelioma can develop from the tunica vaginalis due to its embryologic development, originating from the peritoneum as the testes descend out of the abdomen [@bib0003],[@bib0004]. Malignant mesothelioma of the tunica vaginalis accounts for less than 1% of all malignant mesotheliomas [@bib0001],[@bib0005].

The most widely established risk factor for malignant mesotheliomas is asbestos exposure, however, as is seen with pleural and peritoneal mesotheliomas, this risk factor has only been identified in about 35% of cases of mesothelioma of the tunica vaginalis [@bib0006],[@bib0007]. Other reported risk factors include chronic hydrocele, trauma, radiation, and recurrent epididymitis [@bib0002],[@bib0008]. The patient presented here did not have any known risk factors for mesothelioma. In general, mechanisms that cause chronic irritation and inflammation of the tunica vaginalis are thought to be an underlying cause of the mesothelioma, although due to the distinct rarity of the disease, there is limited epidemiologic data available to study [@bib0005].

The most common initial presentation of mesothelioma of the tunica vaginalis is painless scrotal enlargement [@bib0006]. In one study of 74 published case reports of mesothelioma of the tunica vaginalis, the preoperative diagnosis in over half of the cases was a hydrocele with another third of the cases diagnosed as a testicular tumor [@bib0007]. In many cases, patients undergo surgery for these indications with the definitive diagnosis only being made postoperatively at pathologic examination secondary to its nonspecific imaging findings and scarcity [@bib0001],[@bib0009]. A variety of imaging appearances of mesothelioma of the tunica vaginalis have been described, in spite of their rarity. Common features on ultrasonography include the presence of a simple or complex hydrocele with nodular or plaque-like masses of either solid or mixed internal structures arising from the wall [@bib0010]. These lesions are often hypervascular on Doppler. The tunica vaginalis can also be thickened or hyperemic [@bib0004],[@bib0008].

Radical orchiectomy is the primary treatment option for mesothelioma of the tunica vaginalis, especially in patients with localized disease [@bib0011]. Mesothelioma of the tunica vaginalis recurs at a rate of around 11% with radical orchiectomy, compared to 35% for patients who underwent conservative surgical management with local resection of hydrocele wall only [@bib0007]. The role for adjunctive therapies is not well established, as varying treatment strategies involving chemotherapy and radiotherapy have shown little benefit [@bib0007]. Prognosis of the disease is difficult to predict, with varying results in individual case reports. One study reported a median survival time of 23 months and an overall recurrence rate of around 50% [@bib0007]. The most important prognostic factor in mesothelioma of the tunica vaginalis is age, as younger patients tend to do better than older patients [@bib0003].
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